] have presented probabilistic teleportation of 3-qubit cat state via 6-qubit cluster state. The success probability depends on absolute value of only two of the coefficients of cluster state i.e. |c| 2 + |d| 2 . We have demonstrated the feasibility to teleport 3-qubit cat state via 2-qubit non maximally entangled Bell state instead of a complex state like 6-qubit non maximally entangled cluster state. In this comment we have prescribed an optimal protocol for teleportation of n-qubit state of the form α|x + β|x n via non maximally entangled Bell state a|00 + b|11 henceforth allowing teleportation of n-qubit state via 2-qubit Bell state. The success probability of the prescribed protocol is |b| 2 .
Yu and Sun [1] have recently presented a scheme of probabilistic teleportation where they have teleported 3-qubit cat state x|000 + y|111 via 6-qubit non maximally entangled cluster state a|000000 + b|000111 + c|111000 + d|111111 as the quantum channel. Pathak and Banerjee [2] have reported that an n-qubit state α|x + β|x n where x ∈ {0, 1} can be deterministically teleported via a Bell state. We can therefore teleport an n-qubit state with certain probability via a 2-qubit non maximally entangled Bell state.
Alice and Bob are spatially separated parties. Alice wish to teleport an unknown n-qubit state in Z-basis of the form as presented in equation (1) . The quantum circuit of the proposed protocol is also presented in Figure 1 .
where x ∈ {0, 1} and α and β are real such that |α| 2 + |β| 2 = 1 and |α| < |β|. Let all the particles from 2 nd to the n th be denoted by |e and only the first qubit be denoted by x. Therefore, |e = |x 2 .......x n and |ē = |x 2 .....x n . Finally, we can write the unknown n-qubit as ψ unknown = α|xe n + β|xē n .
Alice and Bob possess prior shared non maximally entangled Bell state
where |a| 2 + |b| 2 = 1. The final state of the system is given by
Alice applies controlled-NOT (CNOT) 2 operations on all her qubits keeping the first qubit as control. The transformed state is denoted by
We will use the following identities in equation (5).
1 email: aninditabanerjee.physics@gmail.com 2 CNOT is a two qubit gate, it operates on two qubits |x and |y such that the output is given by |x and |x ⊕ |y respectively.
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Figure 1: Quantum circuit for probabilistic teleportation of unknown n-qubit state α|x + β|x n via non maximally entangled Bell state.
Therefore, after CNOT operations the final state of principal system is given by
Alice will apply Hadamard gate on her first qubit. Hadamard operation can be defined as H|a =
, where a ∈ {0, 1}. After Hadamard operation the final state of the system is given by
+αb|xe x1 + (−1)xβa|xe x0 + βa|xe x0 +(−1)xβb|xe x1 + βb|xe x1 )
where x ⊕ e = e . In equation (7) the |e is now separable. Thus, Alice measures her |e qubits in computational basis and communicates them to Bob. Bob will locally prepare |e in his lab. The state of the system is given by
The equation (8) resembles the teleportation of unknown qubit α|x + β|x when channel is maximally entangled. Therefore, we are basically teleporting one qubit and rest of the qubits (n − 1) are classically communicated. Alice measures her qubits again in computational basis and communicates to Bob. Bob will apply a suitable operator U 2 where U 2 ∈ I, X, Z, iY on his qubit. Bob does not want to do extra work so before working on the qubit he wants to be sure if the protocol fails or succeeds. If the scheme succeeds then only he will proceed. If Alice's measurement result is xx, then resultant state gets reduced to
. Bob creates an ancilla |0 and applies a unitary U 1 on the combined system of his qubit and ancilla where
Final state of the system is
Bob measures the ancilla in the computational basis. If he gets |0 , then the protocol is successful and if he gets |1 then the protocol fails. Iff, he gets |0 then with b 2 probability he has obtained the state
Bob will apply U 2 on his shared qubit and obtain the unknown qubit which in this case is Identity operator. For other results of Alice (01/10/11), we refer to the standard teleportation protocol for which Bob needs to apply suitable operator(X/Z/iY ) . Now, he has to obtain all the n-qubits in his lab thus, he will produce the separable bits |e ⊗n−1 . Thus, the resultant state is |ψ 7 = α|0e + β|1e = α|0(x ⊕ x 2 , ......., x ⊕ x n ) + β|1(x ⊕ x 2 , ......., x ⊕ x n ) .
Bob applies CNOT operations on |e ⊗n−1 and obtains the n-qubit state as shown in equation (11).
|ψ 8 = α|x 1 x 2... x n ) + β|x 1x2 .......x n )
Therefore in this letter we have shown that an n-qubit state α|x + β|x n where x ∈ {0, 1} can be teleported via a 2-qubit Bell state. This can be done with success probability b 2 .
